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Project, the Beginning 


Three external professionals are invited to 
“Abe Video Synthesizer Restoration Project.” 
Shuya Abe, who co-invented Paik-Abe Video 
Synthesizer with Nam June Paik in 1969, is 
invited as senior advisor, restoring technical 
aspects of video encorder and recovering 
original structure of the video synthesizer. 
Shuya Abe is an engineer helped Nam June 
Paik regarding early television experiments 
in the 1960’s and the 1970’s. Jung Sung Lee, 
one of the most knowledgeable professional 
technicians handling Nam June Paik’s 
artworks, is invited as technical advisor, 
realizing technical completion of the video 
synthesizer, Together with Nam June Paik, 
Lee helped Paik produce and install Nam June 
Paik’s artworks from 1988. Also media artist, 
Kumlyun Lee is invited as a coordinator to help 
professional and technical understanding of 
the video synthesizer as well as to moderate 
theoretical communication with Shuya Abe. 
In addition to these external professionals, Ki 
Jun Lee, a technician from Nam June Paik Art 
Center, and Sang Ae Park, an archivist from 
Nam June Paik Art Center participate in the 
“Abe Video Synthesizer Restoration Project.” 
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The goal of this project is not to rebuild Paik- 
Abe Video Synthesizer but to restore analog 
functional video synthesizer, based on the 
original design of Paik-Abe Video Synthesizer, 
using a compact model of Paik-Abe Video 
Synthesizer produced at the California 
Institute of the Arts while Nam June Paik 

and Shuya Abe lectured. With the support 
from the Rockefeller Foundation, WGBH, and 
WNET, total three editions of Paik-Abe Video 
Synthesizer were produced between 1969 and 
1972. Most of the major parts of Paik-Abe 
Video Synthesizer, such as colorizer or scan 
modulator, were all manually manufactured 
by Nam June Paik and Shuya Abe. Once SONY 
encorders were introduced at reasonable price 
in the market, it became possible to make a 
compact model of video synthesizer holding 
same functions as the original Paik-Abe Video 
Synthesizer had. Total seven units of compact 
models were made from 1970 to 1972: one 
edition currently housed at the Experiment 
TV Center in New York, one Nam June Paik 
used in his own studio, and rest of five units 
made by five students (Jim Wiseman, Sharon 
Grace, Jack Buchan, Ed Williams, and Michael 
Scroggins) under the supervision of Nam June 
Paik or Shuya Abe. For this project, Nam June 
Paik Art Center acquired one of the compact 
models from Sharon Grace (current Associate 
Professor at San Francisco Art Institute) who 
produced video synthesizer together with 
Paik and Abe and currently housed one of 

the edition. At first, newly acquired compact 
model, which was to be used as encorder, did 
not function properly, but Shuya Abe restored 
based on original circuit drawings of Paik- 
Abe Video Synthesizer. Also scan convertor, 
sync control, function generator, audio signal 
generator, audio amp, audio mixer, video 
switcher and among others, were newly 
produced or assembled by Jung Sung Lee. 
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Shuya Abe [top] and Jung Sung Lee, 2011 Kumlyun Lee, 2011 
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Video Encorder details, 2011 Scan Convertor details, 2011 
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“Abe Video Synthesizer Restoration Project” 
has been discussed in Tokyo and Yongin since 
the beginning of spring 2011, between Shuya 
Abe and project team regarding technical 
details and schedules. Nam June Paik Art 
Center acquired compact model of video 
synthesizer with the courtesy of Sharon Grace 
in September 2011. Shuya Abe fixed the 
compact model used for encorder in Tokyo in 
September. During Abe’s works in Tokyo, Jung 
Sung Lee produced and assembled rest parts 
based on original drawings of Paik-Abe Video 
Synthesizer in 1972. In October, all of project 
involved staffs tested the video synthesizer 
and finalized the restoration process of the 
video synthesizer at the Nam June Paik Art 
Center. After the test was successfully finished, 

“Abe Video Synthesizer Restoration Project” 
workshop was held in November. Led by 
Shuya Abe, the workshop introduced functions 
and structures of the video synthesizer 
in depth followed by Q&A session. “Abe 
Video Synthesizer Restoration Project” was 
completed in November, 2011. 
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Video Synthesizer Test, 2011 
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Shuya Abe, Sketches for Video Synthesizer Restoration, 2011 
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Jung Sung Lee, Video Synthesizer Diagram, 2011 
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Video Synthesizer 


The functional structure of video synthesizer 
can be divided into three sections: Input, 
Synthesizing, and Output. Restored video 
synthesizer supports various external video 
inputs: edited moving image source, moving 
images taken by cameras, edited moving 
images with special effects and among 

others. Input images go through synthesizing 
process. Synthesizing is a process of changing 
images using multiple combination of external 
stimulations: 1) making unique patterns on the 
monitors using current stimulation controlled 
by audio amp, 2) reversing raster along the 
X/Y axes controlled by audio amp, resulting 

in image transformations such as shape, 
position or placement, size, and movement, 

3) transforming audio signals to visual 
patterns, and sending manipulated images 

to monitors as output signal, 4) modulating 
color level or contrast, 5) inserting video 
feedback effects and among others. Combining 
these stimulating factors, video synthesizer 
can produce unlimited types of manipulated 
images. All factors can be combined together, 
or each factor can be used individually. 

A switcher is used as a mixing panel that 
allows easy modification of manipulating 
images. Manipulated or superimposed images 
are sent to a pre-view monitor and colors or 
shapes can be screened through this pre-view 
monitor. Finalized images can be captured 
onto various monitors. 
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Video Synthesizer Installation, 2011 
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Video Synthesizer, 2011 
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1) Input 


Whilst restored video synthesizer supports 
seven different moving images as input 
signals as the first edition of Paik-Abe 
Video Synthesizer supported, two different 
moving images were used as input sources 
for synthesizing at the workshop held in 
November, 2011: 1) already edited source 
video featuring Nam June Paik Art Center, 
and 2) on-site filming images of black and 
white prints on a rotating phonograph 
turntable. 


It is possible to add video feedback effects 
to manipulated moving images. There is an 
additional camera set with video feedback 
effect to take a monitor showing the 
manipulated moving images. These images 
taken by the camera are sent to master 
monitor, which finally presents manipulated 
moving images with video feedback effects. 


2) Structure of the Video Synthesizer 


Installed in two separate racks, video 
synthesizer consists of three different parts: 
1) scan convertor, which distorts shape, 
position or placement, size, or movement of 
subjects using electromagnetic stimulation, 
2) a scan modulator part consisting of a 
function generator, audio amp, and audio 
mixer, which all contro! amplification of 
electromagnetic stimulation, and 3) video 
encorder and switcher part, which select 
input sources and control color and scanning 
line variations. 
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Turntable Input, 2011 Video Feedback, 2011 
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‘Scan Convertor details, 2011 


Scan convertor, located in the rear face of the 
left rack, consists of two different components: 
one creating unique moving pattern (M-1) and 
the other reshaping X/Y axes of monitor (M-2). 
The fundamental theory applied to here is to 
modify or change shapes of images with the 
flow of currents through cooper-coiled 12-inch 
black and white monitors. A unique moving 
pattern created from M-1 was invented by Nam 
June Paik during his television experiments. 
This pattern also can be found from Nam June 
Paik’s manipulated TV series, including Nixon 
TV. (See Image 1 and 2 M-1 Converted Image) 
Manipulated patterns created from M-2 are 
reshaped subjects by modulating X/Y axes of 
monitor. (See Image 1 and 3 M-2 Converted 
Image) These manipulated images are taken by 
each camera set in front of respective monitor, 
and sent to video encorder. A slidacs, installed 
in the bottom area of left rack, functions as a 
voltage contro! device and helps images to be 
changed in a stable condition. 
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Scan Convertor M-1, 2011 Scan Convertor M-2, 2011 
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Image 1. Source Image for Scan Convertor 
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Image 2. M-1 Converted Image Image 3. M-2 Converted Image 
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A scan modulator part is located in the front 
side of the left rack. A group of audio amp, 
function generator, and mixer compose scan 
modulator part. This controls the level of 
electromagnetic stimulations, generates audio 
signal, and supports signal mixing respectively. 
Audio amp functions as level controllers of 
electromagnetic stimulation flowing through 
cooper-coiled monitors in the scan convertor. 
An amp connected to M-2 has a dual volume 
which sets different level of current stimulation 
delivered to X axis and Y axis, respectively. 
Both reshaped sources from M-1 and M-2 are 
delivered to video encorder, whilst signals 
from function generator are sent to audio 
mixer first and then re-input to video encorder. 
Also, without selecting any video input sources, 
users can also produce manipulated images 

by changing audio signal patterns and color 
variations only. 
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Scan Modulator Diagram, 2011 
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Audio Mixer, 2011 
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A video encorder and a switcher part, located 
in the right rack, function as a main board of 

a video synthesizer. There also exists audio 
generator in this rack. Signals are input 
through connectors located in the bottom area 
of the rack, and input signals are delivered 

to monitor as outputs. An audio generator 
creates signals to manipulate scanning lines 
regardless of presence or absence of source 
signals. A video encorder, located in the center 
of the right rack, functions as a selector of 
input signals as well as a controller of color 
variations. A switcher functions as a mixer 

of input signal and color variation. Nam 

June Paik mentioned that using switcher in 
the video synthesizer is as easy as handling 
keyboard while playing piano. Manipulated 
moving images produced through synthesizing 
process are presented in a pre-view monitor, 
and the dynamics of each signal and 
stimulation can be controlled by mixer or 
switcher. 
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Video Encorder, Audio Generator, Switcher Diagram, 2011 
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Shuya Abe, Video Encorder Diagram, 2011 
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Video Encorder, 2011 
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3) Output 


Various manipulated images produced from 
video synthesizer can be viewed from a master 
monitor. The output signal can then be sent 

to other display equipment through output 
terminal, whilst captured moving images from 
video synthesizer can also be stored as digital 
files by using a computer. 
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Abe Video Synthesizer Workshop Presentation Images, 2011 
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Project, the End 


It has been 40 years since the Paik-Abe Video 
Synthesizer, realizing Nam June Paik’s idea of 
creating free moving images on a television 
monitor, was introduced to the world. 

Nam June Paik Art Center proceeded “Abe 
Video Synthesizer Restoration Project” and 
introduced newly restored video synthesizer 
to the public in occasion of the workshop in 
November 2011. In the workshop, participants 
were able to share on-site experiences with 
Shuya Abe, learned basic functions and 
structure of restored video synthesizer, and 
had a chance to modulate video synthesizer. 
The workshop offered hands-on experience 
to those of digital generations to maneuver 
digital editing devices and help understand 
and inspire Paik’s passion of television 
experiments. 


“Abe Video Synthesizer Restoration Project” 
has significance to provide digital generation 
with opportunities to experience an early 
analog video synthesizing through functional 
restoration of Paik-Abe Video Synthesizer. 
Also, this project, as a tribute to Nam June 
Paik, will be the first and the last joint-project 
for two Nam June Paik’s technical aids, Shuya 
Abe and Jung Sung Lee to participate. Shuya 
Abe recalls that Nam June Paik often said, 
“shocking factor is important.” Like Paik who 
constantly seek for new ideas and “shock” 
people around him with his creative inventions 
and experiments, his innovations continue 

to inspire and stimulate current generation's 
curiosity till today. 
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Abe Video Synthesizer Workshop, 2011 


